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ABSTRACT 

The s i g n i f i c a n t  agenda items a t  t h e  e i g h t h  ECS/Thermal 

Subpane l  Meet ing  were: 

Thermal  Coa t ing  D e g r a d a t i o n  
C l u s t e r  Leakage Rates 
P o t a b l e  Water T r a n s f e r  f rom CM to OWS 
C l u s t e r  Noise 
O 2  Accumulator - OWS P r e s s u r i z a t i o n  
Waste Heat Data 
Minimum CLO Values  
RCS Plume Impingement on ATM S o l a r  Array 
AM E q u a l i z a t i o n  Valve 
OA E x t e r n a l  R a d i a t i o n  
LM and CM/MDA Atmospheric  I n t e r c h a n g e .  

The d i s c u s s i o n  g e n e r a t e d  by each  o f  t h e s e  i t e m s  i s  

b r i e f l y  summarized. 
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SUBJECT: T r i p  Repor t  - ECS/Thermal DATE: November 2 1 ,  1968 
Subpane l  Meet ing  - 11/7/68 
Case 620 FROM: D.  G .  Mi l l e r  

J .  J .  Sakolosky  

MEMORANDUM FOR F I L E  - 

The e i g h t h  ECS/Thermal  s u b p a n e l  m e e t i n g  was h e l d  a t  
MSFC on November 7, 1968.  R e p r e s e n t a t i v e s  from MSC, MSFC, GAEC,  
MDC, NR,  and  Headquar t e r s  were i n  a t t e n d a n c e .  The a u t h o r s  
a t tended f o r  Bellcomm. Approximately two dozen agenda  i tems 
were d i s c u s s e d  a t  t h e  meet ing .  T h e  agenda i s  a t t a c h e d  as 
Appendix A t o  t h i s  memorandum. A f e w  s e l e c t  items from t h e  
agenda  w i l l  be  d i s c u s s e d  h e r e i n .  Pe r sons  d e s i r i n g  a d d i t i o n a l  
i n f o r m a t i o n  on o t h e r  agenda  items may c o n t a c t  t h e  a u t h o r s .  

S e v e r a l  handou t s  were d i s t r i b u t e d  d u r i n g  t h e  mee t ing .  
These p e r t a i n  t o  c l u s t e r  l eakage  ra tes ,  S - I V B  waste heat  l o a d s ,  
and r a d i a t o r  t e m p e r a t u r e  maps f o r  t h e  A i r l o c k  Module. A d d i t i o n a l  
i n f o r m a t i o n  p e r t a i n i n g  t o  v a r i o u s  agenda items w i l l  b e  i n c l u d e d  
i n  t h e  o f f i c i a l  minutes  o f  t h e  m e e t i n g  which w i l l  p r o b a b l y  be 
a v a i l a b l e  by t h e  end of November, 

Thermal  C o a t i n g  Degrada t ion  

MSFC has d i s p l a y e d  conce rn  o v e r  thermal  c o a t i n g  de- 
g r a d a t i o n  due to t h e  s p a c e  environment  and b e c a u s e  o f  contamina- 
t i o n  by u r i n e  dumping. MDC i s  t o  s u p p l y  MSFC w i t h  c o a t i n g  de- 
g r a d a t i o n  data and a l s o  l o o k  a t  t h e  e f f e c t s  of u r i n e  dumping. 

C l u s t e r  Leakage Rates 

A handout  was d i s t r i b u t e d  by MSFC i n d i c a t i n g  module 
leakage rates  f o r  t h e  AAP C l u s t e r s .  C l u s t e r  l e a k a g e  f o r  AAP 1 / 2  
and AAP 3A i s  g i v e n  as 1 4 . 2  lbs /day;  t h e  leakage r a t e  f o r  A A P  3/4 
i s  1 9 . 9  l b s / d a y .  

Waste Heat Data 

MSFC p r e s e n t e d  an example of t h e  t y p e  of  waste heat  
data t h e y  would l i k e  f o r  each o f  t h e  AAP modules .  The data a re  
b r o k e n  down i n t o  the  s e n s i b l e  hea t  g e n e r a t e d  by s o u r c e s  ( f a n s ,  
l i g h t s ,  e t c . )  a t  d i f f e r e n t  l o c a t i o n s  w i t h i n  t h e  s p a c e c r a f t .  The 
data  would t h e n  be  combined wi th  a m i s s i o n  t i m e l i n e  and m e t a b o l i c  
l o a d s  to de te rmine  t h e  waste heat l o a d  f o r  a t y p i c a l  day .  From 
t h i s  i n f o r m a t i o n  dry b u l b  t e m p e r a t u r e ,  dew p o i n t ,  and wa l l  
t e m p e r a t u r e s  f o r  s t e a d y  s t a t e  and t r a n s i e n t  c o n d i t i o n s  i n  t h e  
v a r i o u s  modules would b e  c a l c u l a t e d .  
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P o t a b l e  Water T r a n s f e r  from CM to OWS 

MSFC would l i k e  t o  t r a n s f e r  p o t a b l e  water manual ly  
f rom t h e  CM t o  t h e  food management s e c t i o n  of t h e  OWS. The 
water would t h e n  be  d i s t r i b u t e d  from t h e  t a n k  i n  t h e  food  
management s e c t i o n  t o  v a r i o u s  o t h e r  l o c a t i o n s  i n  t h e  workshop 
by a p r e i n s t a l l e d  plumbing sys t em.  

MSC p r e f e r s  t o  have a water l i n e  plumbed from t h e  CM 
t h r o u g h  t h e  AM/MDA t o  t h e  OWS t a n k .  They o b j e c t  t o  t h e  manual 
t r a n s f e r  on t h e  grounds t h a t  i t  may prove  t o  b e  a t i m e  consuming 
and f r u s t r a t i n g  task  f o r  t h e  crew. It  may b e  d i f f i c u l t  f o r  t h e  
crew t o  g e t  a t  t h e  water l i n e  i n  t h e  C M ,  s i n c e  s towed a r t i c l e s  
may have  t o  b e  removed and r e p l a c e d  approx ima te ly  once each  day 
when t h e  t a n k  must b e  r e f i l l e d .  

MSFC o b j e c t s  t o  t h e  MSC approach  on t h e  grounds t h a t  
t h e  water l i n e  may f r eeze  and t h e  plumbing adds a d d i t i o n a l  com- 
p l e x i t y  t o  t h e  C l u s t e r  when i t  i s  n o t  r e a l l y  r e q u i r e d .  There 
seemed t o  b e  d i f f e r e n c e s  of' o p i n i o n  as tc wblch  method ihe  crew 
p re fe r s .  Both C e n t e r s  a g r e e  t ha t  e i t h e r  method i s  f e a s i b l e ;  
t h e  q u e s t i o n  i s  one of  p r e f e r e n c e .  NR i s  t o  l o o k  a t  t h e  water 
t r a n s f e r  problem and p r e s e n t  p r e l i m i n a r y  f i n d i n g s  a t  t h e  n e x t  
s c h e d u l e d  ECS/Thermal  subpane l  mee t ing .  

C l u s t e r  Noise  

MSFC i s  c o l l e c t i n g  data  from t h e  v a r i o u s  c o n t r a c t o r s  
f o r  each  of  t h e  n o i s e  g e n e r a t i n g  s o u r c e s  ( f a n s ,  compresso r s ,  e t c . )  
aboa rd  t h e  C l u s t e r .  From t h i s  da ta ,  t h e y  w i l l  d e t e r m i n e  n o i s e  
l e v e l s  a t  v a r i o u s  l o c a t i o n s  w i t h i n  t h e  C l u s t e r .  

CLO Values  

- MSC per formed an  e v a l u a t i o n  of  CLO* v a l u e s  and r e s o l v e d  
t h a t  a CLO v a l u e  less t h a n  .35 s h o u l d  n o t  be  used  i n  thermal 
d e s i g n .  T h i s  l ower  l i m i t  i s  i m p o r t a n t  s i n c e  i t  d e t e r m i n e s  a l low-  
a b l e  t e m p e r a t u r e  and humidi ty  l e v e l s  f o r  a g i v e n  crew comfort  c r i -  
t e r i a .  A CLO v a l u e  o f  .35  co r re sponds  t o  t h e  i n s u l a t i o n  l e v e l  
a s s o c i a t e d  w i t h  a c o n s t a n t  wear garment .  

LM and CM/MDA Atmospheric  I n t e r c h a n g e  

Both NR and Grummsn a g r e e d  t o  an a t m o s p h e r i c  i n t e r -  
change r a t e  o f  1 4 0  CFM t o  be  s u p p l i e d  by t h e  MDA i n t e r c h a n g e  
d u c t s  t o  t h e  LM and CM. 

B 
CLO v a l u e  refers  t o  an i n s u l a t i o n  l e v e l  a s s o c i a t e d  w i t h  

c l o t h i n g .  
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AM E q u a l i z a t i o n  Valve 

McDonnell-Douglas i s  l o o k i n g  i n t o  a n  e q u a l i z a t i o n  
v a l v e  t h a t  can  b e  c l o s e d  manually i n  t h e  e v e n t  t h e  v a l v e  
f a i l s  open. MDC s t a t e d  t h e i r  p r e s e n t  v a l v e  does n o t  p r o v i d e  
r edundan t  c l o s i n g  and could  be  a problem i f  f a i l u r e  o c c u r r e d  
d u r i n g  a n  EVA. 

OA E x t e r n a l  R a d i a t i o n  

NR and MSFC agreed  t o  g e t  t o g e t h e r  t o  r e s o l v e  an 
e x t e r n a l  t h e r m a l  i n t e r f a c e  between t h e  SM and MDA. NR p o i n t e d  
o u t  a t e m p e r a t u r e  d i f f e r e n c e  between t h e  f u e l  c e l l  r a d i a t o r s  and 
t h e  MDA r a d i a t o r  may r e s u l t  i n  s i g n i f i c a n t  r a d i a n t  i n t e r c h a n g e .  

O2 Accumulator-OWS P r e s s u r i z a t i o n  

MDC per formed an a n a l y s i s  t o  d e t e r m i n e  i f  t h e  two O2 
accumula to r  b o t t l e s  cou ld  p r e s s u r i z e  t h e  OWS f o r  a l e a k  check 
d u r i n g  s t o r a g e .  T h i s  a n a l y s i s  i n d i c a t e d  t h e  r e s u l t i n g  p r e s s u r e  
i n  t h e  OWS would b e  of t o o  low a v a l u e  t o  b e  r e a d  a c c u r a t e l y  on 
t h e  h i g h  r ange  p r e s s u r e  t r a n s d u c e r  and too h i g h  a v a l u e  f o r  t h e  
low r a n g e  p r e s s u r e  t r a n s d u c e r s .  It  was d e c i d e d  t o  c o n t i n u e  w i t h  
f u r t h e r  work t o  d e t e r m i n e  a method t o  leak-check  t h e  OWS d u r i n g  
s t o r a g e .  

LM-A R C S  Plume Impingement on ATM S t o r e d  S o l a r  A r r a y s  

T h i s  s u b j e c t  was d i s c u s s e d  by Grumman a t  t h e  l a s t  
s u b p a n e l  mee t ing ,  and MSFC was r e q u e s t e d  t o  d e t e r m i n e  s o l a r  
p a n e l  t e m p e r a t u r e  l i m i t s .  MSFC r e p o r t e d  i t  may b e  a c c e p t a b l e  
t o  exceed  t h e  228'F t empera tu re  l i m i t  on t h e  s o l a r  a r r a y  under  
c e r t a i n  t r a n s i e n t  c o n d i t i o n s .  Tempera ture  h i s t o r y  i n f l u e n c e s  
t h e  problem and expec ted  t r a n s i e n t  c o n d i t i o n s  a r e  b e i n g  examined.  

1022-JJS-ms DGM 

Attachment  
Appendix A 

D .  G .  Mi'ller 



APPENDIX A 

E i g h t h  Thermal and Envi ronmenta l  C o n t r o l  S y s t e m  
(ECS) Sub-Panel  Meet ing  

M a r s h a l l  Space F l i g h t  C e n t e r  
Room 2083, Bldg.  4 6 1 0 ,  8 : O O  a . m .  - 4 : O O  p.m. 

November 7,  1968  

1. Bacteria/fungi/fungicide s t a t u s  MSC/MSFC comments 

2 .  C o a t i n g  d e g r a d a t i o n  p a r a m e t r i c  s t u d y  

3.  Repor t  on r e s u l t s  of ECS d u c t  d e s i g n  mee t ing  November 6 ,  1968  

4. Repor t  on c o a t i n g  changes s i n c e  l a s t  mee t ing ,  if any 

5 .  S t a t u s  of SR's and ICD's and ICER's 

6. Repor t  on RCS t ime l i n e  

7 .  Leak r a t e s  for C l u s t e r  (MSFC) and upda ted  expendab les  ( M S C )  

8. S t a t u s  of MDC, NAR, GAEC r e p o r t s  on e l e c t r i c a l  power 
r e q u i r e m e n t s  for t he rma l  c o n t r o l  for p o t e n t i a l  i n c l u s i o n  
i n  p r o f i l e  document 

9 .  MSC e v a l u a t i o n  of CLO va lues  l ess  t h a n  .35  

1 0 .  S t a t u s  r e p o r t  on OWS cab in  f a n  r e l o c a t i o n  

11. A c t i o n  I t e m  7-8, r e f e r  t o  Mechanica l  P a n e l ,  Request  t h a t  
p l u g s  be i n s t a l l e d  i n  t h e  OWS a t  e a r l i e s t  p o s s i b l e  t ime  
t o  mfnimize leakage l z s ses  

1 2 .  AP c h a r a c t e r i s t i c s  o f  MDA h i g h  p r e s s u r e  l i n e  

13 .  MDA a d d i t i o n a l  r a d i a t o r  l o c a t i o n ,  d imens ions ,  and temp.  map 

14. 

1 5 .  MDC e v a l u a t i o n  of methods of  p r o t e c t i o n  i n  t h e  e v e n t  of a 

1 6 .  Independent  o p e r a t i o n  of mole s i e v e  and H/E 

EVA h a t c h  e q u a l i z a t i o n  va lve  r e d e s i g n  s t a t u s  

f a i l e d  open e q u a l i z a t i o n  v a l v e  i n  t h e  EVA h a t c h  

1 7 .  A i r l o c k  e l e c t r i c a l  h e a t e r  l o c a t i o n  and impact  on MDA d e s i g n  
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18. 

19. 

C o n f i g u r a t i o n  of ground/boos t  p u r g e  v e n t  sys t em 

Pres su re  t i m e  l i n e  i n c o n s i s t e n c y  for l aunch  and a s c e n t  
( AM-MDA ) 

2 0 .  Changes r e q u i r e d  to i n c o r p o r a t e  O2 accumula to r / l eak  
check sys t em 

2 1 .  Plume d e f l e c t o r  d e s i g n  and s o l a r  array a l l o w a b l e  temps .  

Items Added to t h e  Agenda: 

22 .  

23.  C l u s t e r  n o i s e  

2 4 .  C l u s t e r  waste h e a t  l o a d s  

Water t r a n s f e r  from C M  t o  OWS a l t e r n a t i v e s  
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